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QUESTION 1 (20 MARKS) 


A wheat farmer believes that the probabilities of being not infected, slightly infected and 
seriously infected by a wheat streak mosaic virus (WSMV) are 0.3, 0.5 and 0.2, respectively. 
After a couple of months, the Department of Primary Industries has released predictions per 
each level of infection. Based on previous information, the probabilities that measure the 


chance of the predictions for different eventual disease outcomes are presented in Table 1. 


Table 1. Probabilities of WSMV infection reported by the Department of Primary Industries. 


Frequency of Frequency of 
: : Frequency of type i ™ 
type of rat type of 
Type of ea . of prediction Be : 
5 prediction given ; : prediction given 
prediction ' given slightly : 
not infected infected P(z:/S2) seriously 
P(zx/S1) 2! infected P(zk/S3) 
Unlikely (21) 0.6 0.7 0.2 
Possible (Z2) 0.2 0.1 0.3 
Probable (Z3) 0.2 0.2 0.5 


Source: Developed based on Hardaker et al. (2015). 


a) Estimate the joint, marginal and posterior probabilities. (10 Marks) 


b) Present the probability tree showing the marginal, posterior and joint probabilities for this 
case. (10 Marks) 
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QUESTION 2 (20 MARKS) 


Vanessa is considering investing her money in wheat and barley during the next season. Each 
crop has an expected return of 15%, a standard deviation of the returns equal to 5% and they 
have a positive correlation coefficient equal to 0.3 (information based on previous years). She 


has to make a choice among the following three alternatives: 


e Alternative A: Investing only in wheat or barley. 
e Alternative B: Investing 30% her money in wheat and the remainder in barley. 


e Alternative C: Investing equally in each crop. 
a) Determine the expected return on each alternative. (5 marks) 
b) Determine the variance and standard deviation of each alternative. (10 marks) 


c) What alternative should be chosen? Explain. (5 Marks) 
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QUESTION 3 (20 MARKS) 


a) Explain what is meant by the term ‘actuarially fair premiums’ in the context of insurance. 
(5 Marks) 


b) | Jackie Johnson has the following expected utility function of income, E(U(t)): 


E(U(tr)) = 12,000 + 0.5E(r7) — 0.000001 E(r)? 


where annual income (tr) is measured in dollars. She expects the following income 


distribution based on the number of contracts arranged for the year: 


Table 2. Gabriella’s Income and Probability. 


Probability Income 
0.20 $100,000 
0.50 $300,000 
0.30 $400,000 


i. What is the expected utility that Jackie expects? (5 Marks) 

ii. What is Jackie’s certainty equivalent income? How is certainty equivalent 
interpreted in this context? (5 Marks) 

ili. | Whatis Jackie’s risk premium associated with this income distribution? How do you 
interpret it? (5 Marks) 
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QUESTION 4 (20 MARKS) 


On 15th February a food manufacturer has sold forward 100,000 malting barley bushels to a 
brewery company at $4.60 per bushel on 20th June this year. Since the merchant will not be 
making the delivery for four months, the firm will purchase the barley on 1st June. The 
merchant could buy on 15th February a 15th June barley futures contract at $4.50 per bushel 
for 100,000 bushels, or alternatively, could buy a 15th June call option the 15th February to 
hedge its 100,000 malting barley bushels sold forward. The local spot price is $4.30 per bushel 
on 15th February, while the strike price is $4.50 per bushel and the call option premium paid 
is $0.20/bushel. In the scenario the 1st June the local price is $4.80 per bushel, depending on 
the case, the manufacturer either could sell that day the 15th June barley futures contract at 
$4.80 per bushel for 100,000 bushels or “close out” the position of the 15th June call option. 
Based on this information: 


a) Prepare the hedging tables for both alternative hedging instruments, including the basis 
(in the case of future contract), the net gain or loss in the spot and futures/options 
markets, and the net hedged selling price. (15 Marks) 

b) Present a graph of the hedge position for the manufacturer holding this call option. 


(5 Marks) 
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QUESTION 5 (20 MARKS) 


An Australian importer has bought items valued in USD10,000,000 and has to pay for them in 
180 days. 


(a) If one Australian dollar is currently buying 0.77 USD, the Australian interest rate is 5%, 
while the American interest rate is 4%, what is the forward rate in the case of the 


Australian importer who will pay in 180 days using USD as the base currency? (7 Marks) 
(6) What is the forward margin in this situation? (3 Marks) 


(c) Inthe case the importer could buy a Foreign Currency Call Option with a strike exchange 
rate E(AUD/USD) = 1.35 and a premium of 3.0% of the AUD amount. Which would be 
the effective exchange rate if in 180 days the exchange rate is Si(AUD/USD) = 1.40? 
(10 Marks) 
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Formulae 


Joint Probability: 
P(z, and S;) = P(z,|S,)P(S;) 


Where P(Z«|S;) is the likelihood probability that a prediction 2x, will be obtained given that Si 
turns out to be the true state, and P(Sj) represents the prior probability of state of nature /. 


Marginal Probability: 
P(zZ,) = PC and S,) + P(zZ, and S>) fee PY, and Sn) 


Posterior Probability: 
P(z, and S;) 


P(S;|Zx) = P(Z,) 
Expected Money Value (EMV): 


EMV(Ai) = p101i + Pp2O02i +...4+ PnOni = > p,0, 


j=l 


where pj (/=1 to n) are the probabilities associated with different outcomes and Oj are the 
outcomes associated with state of nature / for strategy /. 


Standard Deviation (SD): 


Expected Utility Under Risk: 
E[U] = p1E[U(O1)]}+p2E[U(O2)]+...+nE[U(On)] 
Net Present Value: 


Vo = Vn(1+i) 


where Vo is the amount of investment at / per cent per period, and Vn is the value of the 
investment after N periods. 


Annuities: 


Effective Rate: 


Effective rate for the period = (1+ annual rate)(V/# % periods) _ 7 


7 


ECON334 Special, Trimester 3 2018 
Weighted average portfolio return: Rp = bRs + (1 - b) Rr 


Standard deviation for the portfolio: Op = bos 


R,—R 
hein ele 


Os 


I = aXi + (1 - a)Yi 

where: a is an arbitrary constant. 

Xi is the highest possible outcome for investment i. 
Yi is the lowest possible outcome for investment i. 


Expected return on a portfolio (x, y) 
E(R,) = 2,7; 
jel 


E(R,) =w,7, +W,7, 
Variance for the portfolio (x,y) 
o(R,) =wio, + Wo, + 2W,W,0,0, Px, 


Standard deviation for the portfolio (x,y) 


_ 22 22 
o(h,)= (wc? +W,0, + 2W,W,0,.0,, Pr. 


Safety-First Ratio: SFRatio , = E(R)— Roan 

Quadratic utility function: E(U) = a+bE(2)-cE(x)* 

First derivative is: U'=b—-2cE(z) 

Second derivative is: U"=—2c 

Coefficient of Absolute Risk Aversion (R’): R’ =- — 
Coefficient of Relative Risk Aversion (R**): R” =E(a)R" 


Quadratic formula: (if ax* + bx + c =0), then: 


ECON334 Special, Trimester 3 2018 


_ ~b+vVb* —4ac 


2a 


Xx 


Risk Premium: RP = EMV - ce. 


The utility function to be maximised with insurance is: 
E(U) = pU(W - L - xq + q) + (1 — p)U(W- xq) 
Then, for a quadratic utility function E(U) =a+bE()+cE(z)’, it becomes: 
p {a+ b(W-L-xq+q)—c(W-L- xq + q)*} + (1-p) {a + b(W — xq) — c(W— xq)*} 


Forward Exchange Contracts (FEC) specify a particular Forward Rate used to hedge as follow: 


1+TJ, a 
Forward Rate = spot rate x ___ 365. 


where /:is interest rate of terms currency, /p is interest rate of base currency and dis number 


of days in the transaction period. 


Forward Margin = Spot Rate — Forward Rate. 
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The Cumulative Standardized Normal Distribution 
Entry represents area under the cumulative standardise7 
normal distribution from -o to Z 


-4.0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


-3.9 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
-3.8 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
-3.7 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
-3.6 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.00014 0.0001 0.0001 
-3.5 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 
-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003 
-3.2 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005 
-3.1 0.0010 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007 
-3.0 0.0013 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010 
| -2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014 
| -2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0019 


-2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026 
-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036 
-2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048 
-2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064 
-2.3 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084 
-2.2 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116 0.0113 0.0110 
-2.1 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143 
-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188 0.0183 
-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233 
-1.8 0.0359 0.0351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.03014 0.0294 
-1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367 
-1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455 
71.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0582 0.0571 0.0559 
-1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681 
-1.3 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.0838 0.0823 
-1.2 0.1151 0.1131 0.1112 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985 
1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170 
-1.0 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379 
-0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.16114 
-0.8 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867 
-0.7 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 0.2177 0.2148 
-0.6 0.2743 0.2709 0.2676 0.2643 0.2611 0.2578 0.2546 0.2514 0.2483 0.2451 
-0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776 
-0.4 0.3446 0.3409 0.3372 0.3336 0.3300 0.3264 0.3228 0.3192 0.3156 0.3121 
-0.3 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483 
-0.2 0.4207 0.4168 0.4129 0.4090 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859 
-0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247 


0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 0.4721 0.4681 0.4641 
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Table Appendix 1 Continued 


The Cumulative Standardized Normal Distribution (Continued) 
Entry represents area under the cumulative standardized normal 
distribution from -<o to Z 


Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 


| 0.0 | 0.5000] 0.5040| 0.5080{ 0.5120| 0.5160| 0.5199/ 0.5239| 0.5279| 0.5319 | _ 0.5359 
| 0.1 {| 0.5398{ 0.5438| 0.5478| _0.5517| _0.5557| _0.5596| 0.5636 | 0.5675| _0.5714| 0.5753 
| 0.2 | 0.5793{ 0.5832| 0.5871| 0.5910| 0.5948 _0.5987| 0.6026 | 0.6064| 0.6103 | 0.6141 | 
sect tert tee tee ae ae 

0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879 
| 0.5 | 0.6915| 0.6950| 0.6985| 0.7019| 0.7054] _0.7088| 0.7128] 0.7157| 0.7190 | 0.7224 | 


0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177 


0 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633 
: 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706 


ee eee 
0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 | 0.9994 | __ 0.9995 0.9995 0.9995 
| 3.3 | 0.9995| 0.9995 | _0.9995| _0.9996| 0.9996 | 0.9996 | _ 0.9996 | _ 0.9996 | _0.9996 | _0.9997 
| 3.4 | 0.9997{ 0.9997| _0.9997| _0.9997| _0.9997| _0.9997| _0.9997| _0.9997| _0.9997 | _0.9998 
| 3.5 | 0.9998{ 0.9998| 0.9998| 0.9998| 0.9998] 0.9998 | 0.9998 | 0.9998 | 0.9998 | _0.9998 
3.7 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 
| 3.8 | 0.9999{ 0.9999| 0.9999 0.9999 _0.9999| _0.9999| _0.9999| 0.9999 | _0.9999 | _0.9999 
| 3.9 | +.0000[ +.0000/ +0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000 _1.0000 


| 0.6 | 
0.7 
0.8 
0.9 

| 1.0 | 

nm 

| 1.4 | 

Eee 

| 1.6 | 
1.7 

| 1.9 | 

: 

| 2.4 | 

| 2.5 | 
2.6 
2.8 

| 2.9 | 

| 3.0 | 
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Table Appendix 2: Logio Values 


Logio(income) Income Logio(income) Income 
5.40 $251,189 5.60 $398,107 
5.41 $257,040 5.61 $407,380 
5.42 $263,027 5.62 $416,869 
5.43 $269,153 5.63 $426,580 
5.44 $275,423 5.64 $436,516 
5.45 $281,838 5.65 $446,684 
5.46 $288,403 5.66 $457,088 
5.47 $295,121 5.67 $467,735 
5.48 $301,995 5.68 $478,630 
5.49 $309,030 5.69 $489,779 
5.50 $316,228 5.70 $501,187 
5.51 $323,594 5.71 $512,861 
5.52 $331,131 5.72 $524,807 
5.53 $338,844 5.73 $537,032 
5.54 $346,737 5.74 $549,541 
5.55 $354,813 5.75 $562,341 
5.56 $363,078 5.76 $575,440 
5.57 $371,535 5.77 $588,844 
5.58 $380,189 5.78 $602,560 
5.59 $389,045 5.79 $616,595 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in the 
cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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